Aim: The aim of present study was to compare the effects of a galantamine only therapy and a combination therapy with galantamine plus ambulatory cognitive rehabilitation for AD patients.
Introduction
Alzheimer's disease (AD) is the most common form of dementia characterized by progressive cognitive impairment, functional decline and neuropsychiatric symptoms (Di Iulio et al., 2010) . Demographic factors (aging, female, and low education) and clinical factors (presence of medial temporal atrophy, white matter lesions, and vascular and also on affective functions. In the present study, therefore, we retrospectively analyzed an effect of combination therapy with galantamine plus ambulatory cognitive rehabilitation both on cognitive and affective functions for AD patients. The 86 AD patients were divided into 2 groups depending on undertaking ambulatory rehabilitation or not; 45 patients (14 male and 31 female; age 78.8±7.3 years, mean±SD) were treated with only galantamine (group G), and 41 patients (16 male and 25 female; age 79.0±7.8 years) were with galantamine plus ambulatory rehabilitation (group G+R) over 6 months. Ambulatory rehabilitation therapies for the dementia patients include ① physical therapy (massed calisthenics), ② occupational therapy (group task for whickerwork or leatherwork, creative activity (drawing, cut out picture, knitting, and flower arrangement)), and ③ speech therapy (chorus music and watching theatrical performances). The group G+R patients took rehabilitation programs once or twice a week with 1-2 hr duration for each rehabilitation menu. On the other hand, group G patients took only a drug therapy without these ambulatory rehabilitation therapies ( Table 1 ).
All patients received both neurological examination and cognitive tests, such as 
Results
The baseline demographic and clinical characteristics of the each group were shown in Table 2 . Although all 5 clinical scores (MMSE, FAB, GDS, AS, and ABS) tended to be worse in group G+R than group G, no significant differences were found between the 2 groups in the 5 clinical scores as well as in age, gender, vascular risk factors (hypertension, hyperlipidemia, diabetes mellitus) and galantamine dose.
As compared to group G (-0.5 ± 3.6), the MMSE score showed a significant improvement at 6 M in the group G+R (1.2 ± 3.3, *p = 0.04 vs group G) (Fig. 1) . The FAB score also showed a significant improvement in the group G+R at 6 M (0.9 ± 2.9, 8 *p = 0.02) than group G (-0.6 ± 2.3) (Fig. 1) . As for affective functions, GDS and ABS showed improving tendency up to 6 M of the treatment, but not significant (Fig. 1) . In contrast, the AS score showed significant improvements in the group G+R (-2.7 ± 5.6, *p = 0.04) than group G (5.4 ± 10.7) at 3M, and group G+R (-2.9 ± 5.9, *p = 0.03) than group G (1.9 ± 6.2) at 6 M, respectively (Fig. 1) .
Regarding the subscores of the MMSE, copying figure was significantly preserved at 6 M in the group G+R (0.0 ± 0.3, *p = 0.03) compared to the decrease of the group G (-0.3 ± 0.4) (Fig. 2) . In analysis of the FAB subscores, conflicting instructions showed a significant improvement at 6 M of the group G+R (0.7 ± 1.0, *p = 0.03) compared to the decline in the group G (-0.1 ± 0.7) (Fig. 2) .
Discussion
Our present study showed that the combination therapy of galantamine plus ambulatory rehabilitation significantly improved cognitive and affective functions of AD patients for 6 M (Fig. 1) . AS showed a significant improvement as early as 3 M with the combination therapy, followed by the improvement of MMSE and FAB scores (Fig.1) . On the other hand, there was no significant difference between the 2 groups (group G and group G+R) in GDS and ABS at 3 and 6 M, but these scores also tended to be improved in the combination therapy group (Fig. 1) .
Apathy is defined as a quantitative reduction of voluntary and goal-directed behaviors, which is related to prefrontal and basal ganglia lesions (Levy and Dubois, 2006) . Among MMSE subscores, copying figure was significantly preserved in the group G+R (Fig. 2) . Copying figure assesses constructional performance, which is closely related to global cognitive and constructional functions (Cormack et al., 2004) with temporal and parietal association (Ogawa and Inui, 2009; Melrose et al., 2013).
Conflicting instruction which was improved in group G+R (Fig. 2) assesses behavioral self-regulation relating to the extensive network of subcortical and cortico-cortical connections of the frontal lobe (Pardo et al., 1990 ). The present study, therefore, suggests an early activation of prefrontal and basal ganglia against apathy, followed by cognitive activations including subcortical and cortico-cortical connections ( Fig.1-2 ).
Similar to our present cognitive rehabilitation (Table. 1 
